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Research indicates that there is a preference for natural v. synthetic products, but the influence of this
preference on drug choice in the medical domain is largely unknown. We present 5 studies in which
participants were asked to consider a hypothetical situation in which they had a medical issue requiring
pharmacological therapy. Participants ( N = 1223) were asked to select a natural, plant-derived, or synthetic
drug. In studies 1a and 1b, approximately 79% of participants selected the natural v. synthetic drug, even
though the safety and efficacy of the drugs were identical. Furthermore, participants rated the natural drug as
safer than the synthetic drug, and as that difference increased, the odds of choosing the natural over synthetic
drug increased. In studies 2 and 3, approximately 20% of participants selected the natural drug even when they
were informed that it was less safe (study 2) or less effective (study 3) than the synthetic drug. Finally, in study
4, approximately 65% of participants chose a natural over synthetic drug regardless of the severity of a specific
medical condition (mild v. severe hypertension), and this choice was predicted by perceived safety and
efficacy differences. Overall, these data indicate that there is a bias for natural over synthetic drugs. This bias
could have implications for drug choice and usage.
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The Influence of Safety, Efficacy,
and Medical Condition Severity on
Natural v. Synthetic Drug Preference
Brian P. Meier, PhD, Courtney M. Lappas, PhD

Research indicates that there is a preference for natural v.
synthetic products, but the influence of this preference on
drug choice in the medical domain is largely unknown.
We present 5 studies in which participants were asked to
consider a hypothetical situation in which they had a medical issue requiring pharmacological therapy. Participants
(N = 1223) were asked to select a natural, plant-derived, or
synthetic drug. In studies 1a and 1b, approximately 79%
of participants selected the natural v. synthetic drug,
even though the safety and efficacy of the drugs were identical. Furthermore, participants rated the natural drug as
safer than the synthetic drug, and as that difference
increased, the odds of choosing the natural over synthetic

drug increased. In studies 2 and 3, approximately 20% of
participants selected the natural drug even when they
were informed that it was less safe (study 2) or less effective (study 3) than the synthetic drug. Finally, in study 4,
approximately 65% of participants chose a natural over
synthetic drug regardless of the severity of a specific medical condition (mild v. severe hypertension), and this
choice was predicted by perceived safety and efficacy
differences. Overall, these data indicate that there is
a bias for natural over synthetic drugs. This bias could
have implications for drug choice and usage. Key words:
heuristics and biases; cognitive psychology; affect and
emotion. (Med Decis Making XXXX;XX:xx–xx)

F

and Lynch and Berry2 showed that people perceive
herbal medicines to be safer than prescribed conventional medicines.
Rozin and colleagues3,5 theorized that natural v.
synthetic preferences are driven by our evolutionary
history, which involved an intimate connection
with the natural world. In other words, there may
be an innate preference for the natural world because
of evolutionary pressures and our ancestors’ interactions with and dependence on nature. Wilson6 used
the term biophilia to describe this theory. Research
has supported this basic theory of human preference
in a number of ways. For example, Rozin and others7
showed that the preference for natural is crosscultural. In 6 countries, it was shown that people
have positive free associations to the term natural
and have negative views of genetic engineering.
Such cross-cultural findings are typically suggestive
of a universal pattern of behavior. In more general
terms, researchers have shown that people who
spend time in a more natural (e.g., a park) v. manmade
(e.g., a city’s downtown area) setting had improvements in cognitive functioning and affective states.8,9
Although a natural bias may exist because of our
evolutionary history, it may also exist because of
experiences in everyday life in which natural

ood and drug companies use terms such as natural or nature in their names and marketing materials. For example, people can buy Applegate’s
Natural Beef Hot Dogs, Truvia’s Natural Sweeteners,
and vitamins made by companies such as Nature
Made, Nature’s Way, or Natural Vitality. Manufacturers likely use terms related to natural because
people seem to assume that natural products are
preferable to unnatural, synthetic, or artificial products1–4 and will pay a premium price for them.
Indeed, Rozin and others3 showed that people prefer
food and therapeutic drugs when they are described
as natural rather than processed or human made,
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products are often presented in advertisements,
social media, newsletters, and the blogosphere as
more positive than their synthetic counterparts.
These experiences, as well as positive personal interactions with natural products, may create and sustain
a cognitive heuristic suggesting that ‘‘natural is better.’’4 In sum, a preference for natural things may
have originated as a result of the adaptive pressures
in our evolutionary history and/or as a result of personal experiences.
Rozin and colleagues3,5,7 have conducted a number
of studies that have examined the extent of a seemingly innate preference for natural things. Across
a variety of items, they contend that their research
shows that a preference for natural items is driven
by instrumental and ideational factors. Instrumental
factors focus on the specific attributes of an item
(e.g., a natural product is healthier or safer), whereas
ideational factors focus on the inherent appeal of natural items, such as the idea that they are morally better. Li and Chapman4 find that instrumental and
ideational reasons for choosing natural over synthetic
items are closely connected.
Although there is research on natural preferences
for foods and drugs, we are unaware of research that
has examined natural v. synthetic drug choices
involving personal medical issues. This area is
undoubtedly important given that individuals routinely make health care choices, and natural drug
products are frequently available. A study of 35,000
Americans on complementary health approaches
revealed that nearly 1 in 5 individuals reported using
natural health supplements other than vitamins and
minerals.10 This usage rate suggests that people find
value in natural drug products but does not address
if they are biased in choosing natural over synthetic
drugs in decisions related to medical issues even
when such decisions may not be beneficial.
It is likely that part of the potential appeal of natural drugs could come from the perception that they
are safer than their synthetic counterparts.2 People
worry about the adverse side effects of prescribed
medication (typically synthetic), and these concerns
may prevent them from adhering to a pharmacological
treatment regimen.11,12 Such worries may not be as
prevalent with natural drugs. However, despite the
appeal and use of natural products, it may be inaccurate to assume that all naturally derived drugs are
safer and/or better than synthetic products. Indeed,
some of the most toxic substances known to humankind are natural rather than synthetic (e.g., botulinum
toxins, ricin, and arsenic13–15). Furthermore, many
herbal or natural drugs either have not been
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thoroughly tested for safety and efficacy or have
been shown to possess significant toxicities.16–18
For example, ginkgo biloba and aloe vera extracts
have been shown to be carcinogenic, and Chinese
green tea extracts have been identified as a cause of
severe hepatotoxicity.19,20 Although some natural
drugs and products possess beneficial properties,
it may be inappropriate21 to assume that anything
labeled natural is safe and effective. Yet, we predicted
that in the context of personal medical issues, natural
drugs would be preferred over synthetic counterparts
given the bias for natural things.
OVERVIEW OF STUDIES
In 5 studies, we sought to examine natural v. synthetic drug choices in medical decision making by
focusing on issues related to safety, efficacy, and
medical condition severity. In studies 1a and 1b, we
examined preference for, and safety ratings of, a natural v. a synthetic drug when both the safety and efficacy of the 2 drugs were identical. In studies 2 and
3, we examined a preference for a natural v. a synthetic drug when the natural drug was either less
safe (study 2) or less effective (study 3) than the synthetic drug. In study 4, we examined a preference for,
and safety and effectiveness ratings of, a natural v.
a synthetic drug for a mild v. a severe medical condition. In all studies, we predicted that participants
would exhibit a preference for natural over synthetic
drugs and that this bias might be present in some participants even when the natural drugs are described
as being less safe and/or less effective. Furthermore,
prior research on natural v. synthetic products such
as vitamins or herbal medicines2,4 led us to predict
that perceived safety and efficacy would be related
to a natural drug bias.
STUDIES 1A AND 1B
Methods
Study 1a participants
Participants in studies 1a and 2 to 4 came from
Amazon’s Mechanical Turk (MTurk), a crowdsourcing site with over 500,000 individuals. Participants
from MTurk have been shown to be more demographically diverse than typical college student samples
and to produce data as reliable as laboratory-based
data.22 We recruited people living in the United
States who were 18 years of age or older (using
MTurk’s participant selection options). Participants
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in these studies were paid $.20 for their participation.
Study 1a participants were 210 individuals (123
males, 84 females, 3 no report) with a mean (SD) age
of 31.40 (10.74) years. The majority of the sample
was Caucasian (153 or 73%).
Study 1b participants
To ensure that the results from MTurk were similar
to the results of an in-person study, we recruited participants from the Gettysburg College community
(i.e., people walking on campus). Study 1b participants were given a candy bar to complete the study.
We recruited 83 individuals (26 males, 56 females,
1 intergender) with a mean (SD) age of 28.49 (12.99)
years. The majority of the sample was Caucasian (71
or 86%). Two participants were eliminated from the
study because they did not answer the choice
question.
Participants in all studies first gave informed consent. Participants were told that researchers were
interested in their judgments and perceptions about
common things such as drugs. They were asked to
‘‘Imagine that your doctor tells you that you have
a medical issue that requires you to take a drug. You
have to choose between one of the two options shown
below.’’ Participants were presented with 2 options:
 Option 1 is a synthetic drug created in the laboratory
by scientists. Studies have been conducted on this
drug for 20 years. It has been shown to be effective
in 85% of users. The drug has also been shown to
cause mild side effects on rare occasions and serious
side effects in .5% of users.
 Option 2 is a natural drug taken from a common plant.
Studies have been conducted on this drug for 20 years.
It has been shown to be effective in 85% of users. The
drug has also been shown to cause mild side effects on
rare occasions and serious side effects in .5% of users.

The options were identical in terms of safety (serious
side effects in .5% of users) and efficacy (effective in
85% of users), but one was described as synthetic and
the other one as natural. After choosing one option,
participants were asked to rate the safety of each
drug by choosing one number from a scale (1 = not
at all safe, 5 = moderately safe, 9 = very safe). Participants then completed demographic questions and
were debriefed.

equal rate (50% for each drug) and perceived the
drugs as similarly safe. However, we predicted
a bias for natural drugs in terms of choice and safety.
As shown in Figure 1, participants selected the natural (study 1a: 166 of 210 or 79% of participants; study
1b: 64 of 81 or 79% of participants) as opposed to the
synthetic drug at a rate that was statistically different
than 50%: study 1a, x2 (1, N = 210) = 70.88, P \ .05,
Cramer’s phi = .58; study 1b, x2 (1, N = 81) = 22.27,
P \ .05, Cramer’s phi = .52.
In terms of perceived safety, participants rated the
natural drug as significantly safer (study 1a: M = 7.05,
SD = 1.37; study 1b: M = 7.25, SD = 1.30) than the synthetic drug (study 1a: M = 6.29, SD = 1.88; study 1b: M
= 6.73, SD = 1.43), study 1a: t(208) = 6.21, P \ .05, d =
.43; study 1b: t(80) = 3.94, P \ .05, d = .44. (Note: In
study 1a, 1 participant skipped the safety ratings.)
Although participants perceived the natural drug as
safer than the synthetic drug, we do not know if this
difference predicts or is related to drug choice. To
examine this question, we computed difference
scores by subtracting the synthetic drug rating from
the natural drug rating. Positive scores mean that
participants rated the natural drug as safer than the
synthetic drug, and negative scores mean that participants rated the synthetic drug as safer than the natural drug. We used these difference scores to predict
drug choice (synthetic = 1; natural = 2) in a logistics
regression analysis. In both studies, we found that
the difference score was a positive and significant
predictor of drug choice: study 1a, Nagelkerke R2 =
.26, B = 1.15, SE = .27, Wald (df = 1) = 18.03, P \
.05, odds ratio = 3.16 (95% confidence interval [CI]
= 1.86, 5.38); study 1b, Nagelkerke R2 = .26, B =
1.31, SE = .48, Wald (df = 1) = 7.29, P \ .01, odds ratio
= 3.70 (95% CI = 1.43, 9.56).
Overall, when faced with a medical issue, participants chose a natural over a synthetic drug when
safety and efficacy were identical. Furthermore, on
average, participants believed that the natural drug
was safer than the synthetic drug, and as that difference increased or became more positive, the odds of
choosing the natural over the synthetic drug
increases as well. Such results suggest that perceived
safety plays a role in a natural drug bias.

STUDY 2
Results and Discussion
Because the natural and synthetic drugs were
equally effective and safe, an unbiased finding would
be one in which participants chose the drugs at an

In study 2, we examined natural v. synthetic drug
choice when safety varied. We expected that some participants would still choose the natural drug over the
synthetic drug even when it was described as less safe.
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Figure 1 Frequency of drug choice in studies 1a and 1b.

Methods
Participants were 269 individuals (152 males, 116
females, 1 no report) from MTurk with a mean (SD)
age of 30.78 (9.20) years. Our original sample
included 326 participants, but we eliminated 57 participants who already completed study 1a or did not
complete study questions (i.e., they started the study
but dropped out before answering questions). The
majority of the sample was Caucasian (205 or 76%).
As in study 1, participants were told that researchers were interested in their judgments and perceptions about common things such as drugs.
Participants were randomly assigned to 1 of 2 conditions. In both conditions, they were asked to imagine
the same scenario from studies 1a and 1b, but in condition 1, 2 synthetic drugs were presented, one with
serious side effects in .5% of users and one with serious side effects in 1% of users. In condition 2, the
drug with 1% of serious side effects was described
as a natural drug and the one with .5% of serious
side effects was a synthetic drug. Effectiveness was
the same in both conditions (85%). After selecting
one option, participants completed demographic
questions and were debriefed.

participants in condition 2 chose the drug with
a 1% rate of serious side effects when it was labeled
natural, a significant difference, x2 (1, N = 269) =
18.37, P \ .05, Cramer’s phi = .26.
In condition 1, in which both drugs were described
as synthetic, some participants selected the less safe
drug. This was possibly due to a misunderstanding
of risk data or a less than careful reading of safety
information, which is not surprising given that
some people seem to have difficulty understanding
risk.23 Nonetheless, the natural label increased the
percentage of participants who preferred the less
safe drug in condition 2 (almost 3 times higher), suggesting that in some individuals, the strength of the
natural bias may influence safety perception enough
to override increased risk.
STUDY 3
In study 3, we focused on drug effectiveness rather
than safety. We again predicted that some participants would choose the natural drug over the synthetic drug even when it was described as less
effective.

Results and Discussion

Methods

As shown in Figure 2, only 14%, or 17 of 126, participants in condition 1 chose the drug with a 1% rate
of serious side effects, whereas 36%, or 52 of 143,

Participants were 273 individuals (167 males, 105
females, 1 no report) from Mturk with a mean (SD) age
of 30.93 (10.90) years. Our original sample included
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Figure 2 Frequency of drug choice by condition in study 2.

394 participants, but we eliminated 121 participants
who already completed studies 1a or 2 or did not
complete the study questions (i.e., they started the
study but dropped out before answering questions).
The majority of the sample was Caucasian (201 or
74%).
Participants were again told that researchers were
interested in their judgments and perceptions of common things such as drugs, and they were asked to
imagine the situation from previous studies in 1 of 2
randomly assigned conditions. In condition 1, 2 synthetic drugs were presented, one that was effective
in 85% of users and one that was effective in 70%
of users. In condition 2, the drug that was effective
in 70% of users was natural, and the drug that was
effective in 85% of users was synthetic. Safety was
the same in both conditions (serious side effects in
.5% of users). After selecting one option, participants completed demographic questions and were
debriefed.
Results and Discussion
As shown in Figure 3, 0 of 144 participants in condition 1 selected the drug with a 70% effectiveness
rate, whereas 19%, or 24 of 129, participants in
condition 2 selected the drug with a 70% effectiveness rate when it was labeled natural, a significant
difference, x2 (1, N = 273) = 29.37, P \ .05, Cramer’s
phi = .33.
Overall, participants preferred a more effective
drug when safety was held constant. Yet, a natural

label significantly increased the percentage of participants who preferred the less effective drug.

STUDY 4
In our final study, we examined a potential confound as well as a potential moderator, and we further
examined the impact of safety and efficacy on drug
preference. In prior studies, the scenarios involved
a doctor telling participants to select a natural v. synthetic drug, which could have artificially inflated natural drug choices because the doctor’s status may
have legitimized the natural drug. We eliminated
any reference to a doctor in study 4. Also, in prior
studies, the scenarios asked participants to imagine
they had a ‘‘medical issue,’’ which may have been
too vague for participants to fully understand their
drug choice. In study 4, we asked participants to consider a scenario in which they had either mild or
severe hypertension. This change allowed us to determine if a natural drug bias is eliminated when an
actual medical issue is considered and/or when a condition is mild v. severe. Finally, we eliminated any
mention of safety and efficacy data and asked participants to rate the safety and effectiveness of each
drug. Such ratings allowed us to determine if safety
and efficacy perceptions play a role in drug choice
when no information about these parameters is given.
We expected to find a natural drug preference as well
as higher safety ratings for the natural v. synthetic
drug. In terms of effectiveness, it has been shown

5
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Figure 3 Frequency of drug choice by condition in study 3.

that people perceive herbal drugs to be less effective
than prescribed drugs,2 which suggested that the synthetic drug might be rated by participants as more
effective than the natural drug.
Methods
Participants were 390 individuals (199 males, 185
females, 3 intergender, 3 no report) from Mturk with
a mean (SD) age of 31.99 (10.58) years. Our original
sample included 403 participants, but we eliminated
13 participants who had already completed studies
1a, 2, or 3 or did not complete the study questions
(i.e., they started the study but dropped out before
answering questions). Our elimination rate is smaller
because we programed the study in a way that
allowed us to eliminate prior participants before
they started the study. The majority of the sample
was Caucasian (301 or 77%).
We first chose a common medical issue, hypertension. We used hypertension (high blood pressure)
because it is a condition that people are undoubtedly
aware of given that blood pressure is measured routinely at medical offices. We wanted to examine
a mild v. severe medical issue so we used mild hypertension (mild high blood pressure) and severe hypertension (severe hypertension). To determine if people
actually perceive the seriousness of these conditions
to differ, we randomly assigned 25 individuals not
involved in the other studies to rate the seriousness
of either mild hypertension (mild high blood
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pressure) or severe hypertension (severe high blood
pressure) using a 9-point scale (1 = not at all serious,
5 = moderately serious, 9 = very serious). Participants
rated severe hypertension (M = 7.90, SD = 1.10) as
a more serious medical condition than mild hypertension (M = 5.20, SD = 1.52), t(23) = 4.82, P \ .05,
d = 2.04.
Participants were randomly assigned to 1 of 2 conditions, and they were told to ‘‘Imagine that you learn
that you have mild hypertension (mild high blood
pressure) [condition 1] or severe hypertension
(severe high blood pressure) [condition 2] and you
need to take a drug to treat it. You have to choose
between one of the two options shown below.’’ In
both conditions, the options from the prior studies
were given: option 1 is a synthetic drug created in
the laboratory by scientists, and option 2 is a natural
drug taken from a common plant. After choosing one
option, participants were asked to rate the safety (1 =
not at all safe, 5 = moderately safe, 9 = very safe) and
effectiveness (1 = not at all effective, 5 = moderately
effective, 9 = very effective) of each drug. Participants
then completed demographic questions and were
debriefed.
Results and Discussion
We first determined if the natural v. synthetic drug
choice differed between conditions. As shown in Figure 4, 65%, or 121 of 186, participants in the mild
hypertension condition and 63%, or 129 of 204,
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Figure 4 Frequency of drug choice by condition in study 4.

participants in the severe hypertension condition
selected the natural drug. These rates were not significantly different, x2 \1. Overall, though, a significant
majority of people (higher than 50%) selected the natural v. synthetic drug, x2 (1, N = 390) = 31.03, P \ .05,
Cramer’s phi = .28.
We next examined safety ratings for each drug type
by condition using a 2 (rating type: natural drug rating
v. synthetic drug rating) by 2 (condition: mild hypertension v. severe hypertension) mixed-model analysis of variance (ANOVA). The main effect of rating
type was significant, F(1, 388) = 60.42, P\.05, partial
eta squared = .14. Participants rated the natural drug
as safer (M = 6.49, SD = 1.70) than the synthetic drug
(M = 5.45, SD = 2.01) regardless of condition. The
main effect of condition and the interaction between
condition and rating type were not significant, Fs \
1.40.
We next examined effectiveness ratings for each
drug type by condition using a 2 (rating type: natural
drug rating v. synthetic drug rating) by 2 (condition:
mild hypertension v. severe hypertension) mixedmodel ANOVA. The main effect of rating type was
significant, F(1, 388) = 75.28, P \ .05, partial eta
squared = .16. Participants rated the natural drug as
less effective (M = 5.85; SD = 1.62) than the synthetic
drug (M = 6.83; SD = 1.69) regardless of condition.
The main effect of condition and the interaction
between condition and rating type were not significant, Fs \ 1.70.

To determine if safety and effectiveness difference
scores were related to drug choice, we computed 2
difference scores by subtracting the synthetic drug
rating from the natural drug rating. Positive scores
mean that participants rated the natural drug as safer
or as more effective than the synthetic drug, and negative scores mean the reverse. We collapsed across
condition given that we did not find differences in
choice, safety, or effectiveness by condition severity.
We then used a logistic regression analysis to predict
drug choice by safety and effectiveness rating difference scores in the same model. We found that more
positive safety and effectiveness rating difference
scores were significantly predictive of a natural v.
synthetic drug choice: safety, B = 1.15, SE = .16,
Wald (df = 1) = 55.34, P \ .05, odds ratio = 3.17
(95% CI = 2.34, 4.29); effectiveness, B = 1.02, SE =
.14, Wald (df = 1) = 50.68, P \ .05, odds ratio = 2.77
(95% CI = 2.09, 3.66). The overall Nagelkerke R2 for
the model was .72.
There were a number of noteworthy findings in
study 4. Overall, participants preferred a natural v.
a synthetic drug to treat hypertension regardless of
its severity and without the potential legitimizing
effect of a doctor. Furthermore, on average, participants believed the natural drug was safer than the
synthetic drug, and as that difference increased, or
became more positive, the odds of choosing the natural over synthetic drug increased. Participants also
believed the natural drug was less effective than the
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synthetic drug (a negative difference score), but as
that difference score decreased, or became more positive, the odds of choosing the natural drug over the
synthetic drug increased.

GENERAL DISCUSSION
The results of 5 studies reveal that participants
were biased toward a natural drug label. In studies
1a and 1b, participants preferred a natural v. a synthetic drug and rated the natural drug as safer even
though safety and efficacy were identical. Furthermore, more positive safety rating difference scores
(natural rating minus synthetic rating) increased the
odds of a natural drug choice. In studies 2 and 3, compared to a control condition, approximately 1 in 5
participants reported that they would take a natural
drug even when it was presented as less safe or less
effective than a synthetic drug. Finally, in study 4,
using a scenario that did not mention a doctor, safety,
or efficacy, approximately 65% of people chose a natural over a synthetic drug regardless of the severity of
a specific medical issue (hypertension), and perceived safety and effectiveness difference scores predicted this choice.
The results of our studies conceptually replicate
and extend past work.2–4 They conceptually replicate
past work in showing that participants have a bias for
natural over synthetic products. They extend past
work in showing that such biases occurred in the context of personal medical issues and are predicted by
safety and effectiveness ratings. Study 4 was particularly informative as it showed that participants rated
a natural drug as safer but less effective than a synthetic drug, yet the majority still chose it regardless
of the severity of hypertension. This study reveals
that some participants may be willing to sacrifice efficacy to take a natural as opposed to a synthetic drug.
Such findings suggest that theories related to biophilia6 and a ‘‘natural is better’’ heuristic4 may have
merit. Although it may be difficult to measure the relative contribution of each of these 2 theories to the
natural drug preference, future work could investigate the extent to which a natural drug bias is related
to a general ‘‘natural is better’’ tendency. For example, it will be telling in future studies to examine
the extent to which people who choose a natural
drug over a synthetic drug in a medical context also
choose other, nondrug, natural products over their
synthetic counterparts.
The current findings have potential implications
in clinical domains. It may be that a natural drug
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bias could result in some individuals making detrimental medical decisions, such as choosing to take
a drug described as natural that may not have been
tested for safety and efficacy. However, there are
also likely to be positive aspects of the current bias
when considering clinical settings. If a natural drug
is tested for safety and efficacy, it is possible that
some individuals would be more likely to adhere to
a pharmacological regimen when taking it because
they believe it is safer than a synthetic drug. Indeed,
one reason for a lack of adherence to a pharmacological regimen is a fear of adverse side effects.11,12 Medical doctors could therefore use a natural drug bias to
the advantage of their patients by informing them,
when possible, that a prescribed drug is natural or
almost identical to a natural compound, which may
increase adherence behavior.
Our studies are not without limitations. One limitation relates to the hypothetical situations used in all
of the studies. The use of this paradigm does not
allow us to determine if participants’ actual behavior
would match their intentions, as we know that intentions do not always equal behavior in a one-to-one
fashion.24 Archival studies and creative laboratory
studies could examine the natural drug bias in actual
behavioral settings. For example, in a behavioral laboratory setting, researchers could offer participants
a choice of an ostensible thank you gift in the form
of a free trial of a nonprescription pain reliever that
is described as being of either natural or synthetic origin. The current results would lead one to predict that
the natural option would be selected more frequently,
which would lend considerable credibility to the
hypothetical results of the current studies.
A second potential limitation relates to the medical condition of interest. Although our data indicate
that a natural drug preference is apparent in hypothetical situations involving a general medical condition, as well as a mild v. severe specific medical
condition (hypertension), we have not shown that
this bias is apparent in a variety of medical conditions. It might be that in situations that could result
in impending death (e.g., cancer, heart disease, or
serious infections), a natural drug bias would disappear in favor of a synthetic drug bias given that participants in study 4 rated the synthetic drug as more
effective. Additional research will be informative in
examining this possibility.
Future work will be needed to further test the
underlying theory or theories related to a natural
drug bias as well as the potential clinical and behavioral significance of such a bias. The current results
and prior work suggest that a natural label may have
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interesting consequences for behavior and beliefs in
the medical context involving drug choice.

10. National Institutes of Health. Use of complementary health
approaches in the U.S. 2012. Available from: URL: https://nccih
.nih.gov/research/statistics/NHIS/2012

ACKNOWLEDGMENTS

11. Gallagher RM, Kunkel R. Migraine medication attributes for
patient compliance: concerns about side effects may delay treatment. Headache. 2003;43:36–43.

The authors thank Gettysburg College and Lebanon Valley
College for supporting this research. Both authors thank
Nicholas T. Lappas, PhD, for his ideas related to this manuscript and Oluwatobi J. Molokwu for her help in collecting
data.

12. Fleischhacker WW, Meise U, Gunther V, Kurz M. Compliance
with antipsychotic drug treatment: Influence of side effects. Acta
Psychiat Scand. 1994;89:11–15.
13. Lord MJ, Jolliffe NJ, Marsen CJ, et al. Ricin: mechanisms of
cytotoxicity. Toxicol Rev. 2003;22:53–64.
14. Hughes MF. Arsenic toxicity and potential mechanisms of
action. Toxicol Lett. 2002;13:1–16.

REFERENCES
1. Czoli CD, Hammond D. Cigarette packaging: youth perceptions
of ‘‘natural’’ cigarettes, filter references, and contraband tobacco. J
Adolescent Health. 2014;54:33–39.

15. Sakaguchi G. Clostridium botulinum toxins. Pharmacol Ther.
1982;19:165–94.
16. Bent S. Herbal medicine in the United States: review of efficacy, safety, and regulation. J Gen Intern Med. 2008;23:854–9.

2. Lynch N, Berry D. Differences in perceived risks and benefits of
herbal, over-the-counter conventional, and prescribed conventional, medicines, and the implications of this for the safe and
effective use of herbal products. Complement Ther Med. 2007;15:
84–91.

17. Seef BL, Bonkovsky HL, Navarro VJ, Want G, Wang G. Herbal
products and the liver: a review of adverse effects and mechanisms. Gastroenterology. 2015;148:517–32.

3. Rozin P, Spranca M, Krieger Z, et al. Preference for natural:
instrumental and ideational/moral motivations, and the contrast
between foods and medicines. Appetite. 2004;43:147–54.

19. Dunnick JK, Nyska A. The toxicity and pathology of selected
dietary herbal medicines. Toxicol Pathol. 2013;41:374–86.
20. Bonkovsky HL. Chinese green tea (Camellia sinensis)–containing
supplements and hepatotoxicity: case report and brief review. Ann
Intern Med. 2006;144:68–71.

4. Li M, Chapman GB. Why do people like natural? Instrumental
and ideational bases for the naturalness preference. J Appl Psychol. 2012;42:2859–78.
5. Rozin P. The meaning of ‘‘natural’’: process more important
than content. Psychol Sci. 2005;16:652–8.
6. Wilson E. Biophilia. Boston, MA: Harvard University Press;
1984.
7. Rozin P, Fischler C, Shields-Argeles C. European and American
perspectives on the meaning of natural. Appetite. 2012;59:448–55.
8. Berman MG, Kross E, Krpan KM, et al. Interacting with nature
improves cognition and affect for individuals with depression. J
Affect Disorders. 2012;140:300–5.
9. Berman MG, Jonides J, Kaplan S. The cognitive benefits of interacting with nature. Psychol Sci. 2008;19:1207–12.

18. Sticker F, Shouval D. Hepatotoxicity of herbal and dietary supplements: an update. Arch Toxicol. 2015;89:851–65.

21. Schwarz N. Cognition and Communication: Judgmental
Biases, Research Methods, and the Logic of Conversation. Psychology Press 1996, New York, NY.
22. Buhrmester M, Kwang T, Gosling S. Amazon’s Mechanical
Turk a new source of inexpensive, yet high-quality, data? Pers Psychol Sci. 2011;6:3–5.
23. Fagerlin A, Ubel P, Smith DM, Zikmund-Fisher B. Making
numbers matter: present and future research in risk communication. Am J Health Behav. 2007;31:S47–S56.
24. Webb TL, Sheeran P. Does changing behavioral intentions
engender behavior change? A meta-analysis of the experimental
evidence. Psychol Bull. 2006;132:249–68.

9

ORIGINAL ARTICLE

Downloaded from mdm.sagepub.com at GETTYSBURG COLLEGE on December 18, 2015

